The ubiquity of mobile phones offers an opportunity for a paradigm change in health-care delivery, which may offer solutions to some of the challenges faced by the health sector in Uganda. The Medical Concierge Group (TMCG) is a digital health company, headquartered in Uganda, which leverages on mobile phone-based platforms -such as short messaging service (SMS), voice calling -and social media to deliver health services. Just over two-thirds (68%) of users of TMCG's services are males between 18 and 30 years of age. SMS reminders have improved the honouring of health facility appointments among HIV-positive clients, from 60% to 90%; retention rates at supported health facilities have improved from 45% to 89%. Furthermore, information dissemination has been achieved via mobile SMS, wherein subscribers can access health content on diverse topics -such as HIV/AIDS prevention and family planning -by sending messages to a pre-defined short code to a phone line. Over 900 beneficiaries have accessed health content via SMS subscriptions. Social media platforms, including Facebook and Twitter, are used for health information dissemination and have enabled a wider reach to over 13 million beneficiaries accessing health information on TMCG's Facebook page alone. Tailoring mobile phone-based health content to meet the target beneficiaries' needs is critical for TMCG's impact and uptake. With rising rates of phone ownership and Internet connectivity in Uganda, mobile phones offer an affordable and proven adoptable avenue to overcome the chronic challenges faced by the health sector.
INTRODUCTION
T o date, mobile health (mHealth) does not have a standard definition. For the purposes of this article, we adopted the World Health Organization's definition, which refers to mHealth as a component of electronic health that deals with the provision of health services and information via mobile technologies. 1 Uganda's phone ownership rate increased from 10% in 2002 to 65% in 2014. 2 This has driven different sectors within the country -including the health sector -to leverage the ubiquity of mobile phones to improve services. 3 Mobile technologies have great potential to overcome challenges in health-care delivery, as they provide cost-effective means of accessing quality health-care services. 4 Such technologies provide an avenue for addressing some of the challenges that are of particular concern for health systems in developing countries, including low health worker-to-patient ratios, accessibility and transport to health facilities, poor health information systems, long waiting times at health facilities, and the poor or non-existent patient follow-up systems. 5 This article discusses health-care delivery through mobile technologies, as implemented by The Medical Concierge Group (TMCG), a digital health company in Uganda.
mHealth in Uganda
The integration of digital technologies in health-care delivery in Uganda has gained momentum in past decade, coinciding with increased access to the Internet across the coutnry. 6 Mobile phones provide an ideal means of targeted health information dissemination because of their portability and ubiquity. 7-9 Short messaging service (SMS) functionality is used, for example, in aspects of disease surveillance as well as patient notifications -to remind people about health facility appointment dates or to take their medications -all as means of improving public health outcomes. 10, 11 Interventions relying on mHealth have also been implemented to improve health worker performance; for example, during Malaria Consortium's programme implementation in the northern and eastern parts of Uganda, text messaging was used to increase awareness and improve coverage of intermittent preventive treatment for malaria among health workers. 12 Additionally, mobile phones have been used to facilitate remote consultations among health workers. 13 Mobile phone approaches have also been used for the timely delivery of medical laboratory test results. A study done in southwestern Uganda revealed a high level of acceptability of text messaging as a mode of delivery for laboratory investigation results among a cohort of HIV-positive clients. 14 Mobile technologies have also been used for data and information collection, for example, by the Uganda Ministry of Health for tuberculosis and malaria monitoring. 12 In Uganda, mHealth programmes have employed a variety of strategies and technologies, including SMS -which accounts for the majority of mobile phone-based health services -as well as personal computers, personal digital assistant-based applications. Web-based applications and voice calls -for example, with interactive voice recognition (IVR) or even call-in services -have also gained momentum. 12 
METHODS
TMCG was chosen for this case study, which was conducted from October 2016 to October 2017 because it has operated a functional mHealth platform for the past 7 years and, therefore, provides an appropriate example of the landscape of mHealth implementation in Uganda. Focus group discussions with key personnel at TMCG were scheduled; these included 1 company director, 1 health-care worker, and the senior software engineer at the company. Data were also collected via a researcher-administered, open-ended questionnaire that covered details about the mobile phone platforms deployed and how they are used, the target beneficiaries, and the kinds of health services they facilitate.
Demographic information about the end users of the mHealth services -including age, gender, and location -was collected from the databases of the different mHealth platforms assessed. Additionally, we analysed anonymised user data, including HIV status information, categories of health enquiries made, and health services utilised. These data are routinely collected on an optional basis and documented within the different service provision platforms. The data, when exported from the different digital health platforms, was made available in the form of Excel (Microsoft Corp., Redmond, WA, USA) spreadsheets for analysis within Microsoft Excel 2018.
RESULTS

The Medical Concierge Group
TMCG is a digital health company, headquartered in Kampala, Uganda, which has been operational since 2012. TMCG operates a call centre that provides free access to health professionals 24 hours a day, 7 days a week, for anyone seeking health consultations or information. 15
Company Mission
The mission of the company is "to design and deploy scalable models for unlimited access to holistic, affordable, and quality health-care products and services guided by innovation and user engagement". The company has achieved this through deploying a combination of concepts in health-care delivery via mobile technologies, including voice calling, SMS, social media platforms (Facebook and Twitter, for example), and messaging services (like WhatsApp). Focusing on live interactions to provide a unique personal experience of individualized responses in every interaction is the main objective of the company's model of mHealth delivery.
Voice Calling Services
The voice calling platform allows for immediate and real-time interactions between health workers and end users. Data are collected using an open source application called Asterisk. 16 The voice calling platform is used to handle health-related enquiries, coordinate care for chronically ill patients, facilitate treatment adherence, assist in the retention of patients in care, follow-up antenatal care clients, and contribute to pharmacovigilance.
The majority voice platform users are males (60%) between 18 and 35 years of age (80%). Calls are received from different parts of the country, but the majority (67.2%) come from the central region.
Interactions cut across different health domains, with those related to HIV/AIDS accounting for 30.6%. Most HIV/ AIDS-related enquiries deal with myths and misconceptions about HIV transmission and prevention. Enquiries about sexual and reproductive health account for 10.6% of interactions, and these cover topics such as family planning and menstrual hygiene. Maternal, newborn, and child health concerns account for 12.7% of interactions, and gastrointestinal complaints account for 9.2%.
Messaging Services
TMCG's messaging service involves both pushes and pulls. With push interactions, users consent to receiving mobile messages with health information. For pull messaging services, individuals subscribe to mHealth content by sending a keyword to a short code. For example, to receive messages about family planning, a user sends the keyword "FP" to 8884. HIV/AIDS prevention, with 282 subscriptions, is the most highly subscribed topic, followed by family planning (270 subscriptions); adolescent health (201 subscriptions); and maternal, newborn, and child health (153 subscriptions). For the push system, the SMS platform was integrated into RapidPro, 17 an open source messaging software application that is used for health campaigns, wherein contentincluding reminders -can be sent to beneficiaries. Monthly reminders were sent to 10,371 clients on antiretroviral treatment, and this improved the appointment uptake rate from 60% to 90% which consequently improved client retention at supported health facilities.
Additionally, health content is disseminated via mobile messages that cover different thematic areas, including family planning; maternal, newborn, and child health; and HIV/ AIDS awareness and prevention, among others. The mobile messages are available in different local languages. In addition to being used for health information dissemination, the SMS platform can be used for individualised case management based on client enquiries, allowing personalised interactions between health workers and end users.
Social Media Platforms
TMCG uses its social media accounts on Facebook (https:// www.facebook.com/TMCGLtd/) and Twitter (https://twitter. com/TMCGLtd) to reach a much larger audience for information dissemination. Health content to be shared on the pages undergoes a development process that starts with, for exam-ple, a topic chosen according to a date specified by the international health calendar or any major health event in the country. After the topic is chosen, data and research are compiled to inform content curation, after which the content is organised, reviewed, and revised before it is posted, shared, or otherwise disseminated. Metrics reflecting the impact of the
FIGURE 2. The Telehealth Short Messaging System (SMS) Workflow
End users can use the SMS platform in 2 ways. In case they need to access health information on any health-related topic, they send in a key word to a predetermined short-code (1) to access related content housed in an messaging application called RapidPro (2) . Alternatively, a beneficiary with a health enquiry can send a questions (3) to be addressed by a doctor at the call centre (4) on the CasePro platform, which allows for individualised responses.
FIGURE 1. The Telehealth Voice Workflow
A beneficiary who calls into the call centre (1) is answered by the doctor who addresses the caller's health inquiry (2), for example, by referring the client to a health service or offering health advice. The doctor documents a summary of the call into the electronic records system for archving in the a database (3). social media content are compiled using the indices provided by the social media platforms; for example, post engagements (the number of times people have commented, shared, or liked a post), page recommendations, reach (number of people that have interacted with a post), among others. For example, in 2017, the company's Facebook page had 246,984 followers with a reach of 13,181,870 people and up to 744,986 logged-in viewers.
DISCUSSION
The 24 million mobile subscribers 18 and 13 million Internet users in Uganda represent a huge opportunity for overcoming barriers hindering universal health-care accessibility in the country. Social media, in particular, can reach far more people in a shorter period of time, and at a lower cost, than the traditional methods of cascading health information through physical gatherings. 19 According to TMCG data, mHealth strategies have shown to be effective at reaching male clients, whose poor health-seeking behaviour has been shown to pose challenges that hinder preventive health programming and interventions. 20 Among other factors, men are often discouraged from seeking health-care services because of long waiting hours at health facilities, fear of projecting weakness instead of the perceived expectation of "manliness", and the low levels of privacy at many health facilities. 20 Despite these barriers and the well-established pattern of the relatively low uptake of health-care services by men relative to women, during the study period, 68% of TMCG's voice calling service users were males, and 32% were females.
Mobile phone features, such as SMS, offer opportunities for improving patient outcomes. For example, daily SMS reminders for asthmatic patients have been shown to increase adherence to treatment over 3 months of follow-up. 21 In rural Uganda, SMS reminders for patients on antiretroviral therapy led to improved adherence. 22 The TMCG data corroborate these study findings, as users of TMCG mHealth services exhibited improved hospital appointment uptake and retentions in HIV care programmes (Figure 3 ). Important considerations for SMS platforms and content include contextualisation, comprehensibility, and accessibility tailored to the target audience. 23 Multi-language support is, therefore, a key feature of TMCG's messaging platforms. Additionally, continuous content review, feedback, and editing are necessary for content to remain relevant and useful. This is exemplified by TMCG's social media content development process flow.
The limitations of mHealth interventions in low-income countries -especially in remote, rural areas -may include inaccessibility to mobile technology and the Internet. TMCG's mHealth clients are disproportionately distributed in urban areas, particularly in Kampala and Wakiso.
CONCLUSION
Mobile phone-based health innovations provide an affordable and flexible way to overcome the chronic challenges to health-care delivery in Uganda, including the low doctor-to-patient ratio, long waiting times at health facility, and poor or non-existent patient follow-up systems. Such mHealth services allow for large numbers of beneficiaries to be served at minimal expenditure of time and resources relative to traditional models of health-care delivery, which require physical interactions in most circumstances. Mobile technologies are particularly useful for preventive interventions, such as behavioural change communication for HIV/ AIDS prevention. The TMCG further reaffirms the effectiveness of SMS for improving patient outcomes, especially for chronically ill patients, for example, in terms of improved adherence to hospital appointments among HIV-positive clients. The demographic reach of TMCG's mobile phone-based platforms -notably of particular interest to males and clients of both genders between 18 and 30 years old -provides insight to the plausibility of pilot mHealth interventions targeting men and young people. Effective communication via mobile phonebased channels requires targeted messaging that is tailored to the needs of the audience, easy to understand, and context-specific for the beneficiaries, even if it means translating messages and content to local languages. Finally, given the potentially sensitive nature of health data, ensuring data security and patient confidentiality is critical if the growth of such platforms is to be realised and sustainable.
